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DETAILED ACTION 
Claim Objections 

1 . Claim 13 is objected to because of the following informalities: The claim recites 
the limitation "the formation of said via." There is insufficient antecedent basis for this 
limitation. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1, 2, and 3 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Anma (US 6,599,809). 

2. Regarding claim 1. 

3. Anma teaches a method of an alignment mark structure for a semiconductor 
device. Said method comprises forming an alignment recess (2) at a selected level of 
the semiconductor substrate (1) (fig 4) (column 9 lines 30-40). A first metal layer (4) is 
formed over the selected substrate level and within the alignment recess (2). Said 
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alignment recess (2) is formed at a depth such that said first metal layer (4) only 
partially fill said alignment recess (2) (column 9 lines 30-45). A second metal layer (5) is 
formed over the first metal layer (4) and the alignment mark is completely filled (fig 4) 
(column 9 lines 35-45). Planarizing the second metal layer (5) and the first metal layer 
(4) to said selected substrate (1) level, creating a sacrificial plug of second layer 
material within the alignment recess (2) (fig 5) (column 9 lines 40-60). The sacrificial 
plug is removed in a manner so as not to substantially roughen the planarized surface 
at the selected substrate level (fig 6) (column 9 lines 60-65). 

4. Regarding claim 2. 

5. The second metal has an etch selectivity with respect to the first metal (column 9 
lines 30-50). 

6. Regarding claim 3. 

7. Said second metal layer (5) has an etch selectivity with respect to a dielectric (1) 
material surrounding said alignment recess (2) (column 9 lines 30-55). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anma (US 6,599,809) as applied to claim 2 above, and further in view of Chiang (US 
6,413,383). 

10. Regarding claim 4 

1 1 . Anma teaches elements of the claimed invention above. 

12. Anma does not teach the deposition of tantalum and copper. 

13. Chiang teaches the deposition of a first tantalum nitride diffusion barrier layer, 
with a tantalum adhesion layer deposited thereon and copper deposited thereon 
(column 5 lines 35-50). 

14. It would have been obvious to one of ordinary skill in the art to fill the trenches 
with tantalum and copper in order to increase conductivity and inhibit diffusion 
contamination. 

15. Regarding claim 5. 

16. Chiang teaches the deposition of a first tantalum nitride diffusion barrier layer, 
with a tantalum adhesion layer deposited thereon and copper deposited thereon 
(column 5 lines 35-50). 

17. It would have been obvious to one of ordinary skill in the art to fill the trenches 
with tantalum and copper in order to increase conductivity and inhibit diffusion 
contamination. 

18. 
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19. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anma 
(US 6,599,809) as applied to claim 2 above, and further in view of Agarwala (US 
6,972,209). 

20. Regarding claim 6 

21 . Anma teaches elements of the claimed invention above. 

22. Anma does not teach the method of depositing metal layers. 

23. Agarwala teaches that metal layers for a via may be deposited by CVD or PVD 
(column 6 lines 50-65). 

24. It would have been obvious to one of ordinary skill in the art to deposit the metal 
layers by CVD or PVD in order to obtain a highly uniform layer over the surface of the 
substrate. 

25. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anma 
(US 6,599,809) as applied to claim 2 above, and further in view of Okada (US 
3,887,993). 

26. Regarding claim 7 

27. Anma teaches elements of the claimed invention above. 

28. Anma does not teach the composition of the wet etch. 

29. Okada teaches the use of dilute phosphoric acid to etch a tungsten layer (column 
5 lines 10-25). 

30. It would have been obvious to one of ordinary skill in the art to use dilute 
phosphoric acid because these materials and processes are frequently used in 
miniaturized device fabrication so the properties, techniques, and materials required for 
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their use in processing are well understood, predictable, reliable, and available. This 
common use and well known understanding of the material and process will result in a 
high production efficiency and lower failure rates. 

31. Claims 9, 10, 11, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Anma (US 6,599,809) as applied to claim 2 above, and further in 
view of applicants admitted prior art (figs 1- 3d). 

32. Regarding claim 9 

33. Anma teaches elements of the claimed invention above. 

34. Anma does not teach the alignment mark is used with an MRAM. 

35. Applicant's admitted prior art teaches an MRAM having a via and an alignment 
mark (fig 3). 

36. It would have been obvious to one of ordinary skill in the art to use an alignment 
mark to align the elements of the MRAM device so that the elements of the device will 
line up correctly thereby forming a high quality connection. 

37. Regarding claim 10. 

38. Applicant's admitted prior art teaches an MRAM having a via, wherein said 
alignment recess is formed at a greater depth than a depth of a via used to connect a 
metal strap of the MRAM device to a lower metallization level line of the MRAM device 
and an alignment mark (fig 3a). 

39. It would have been obvious to one of ordinary skill in the art to make the 
alignment mark deeper than the via used to contact the underlying metal so that the 
mark will be visible after the deposition process. 
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40. Regarding claim 11. 

41 . Applicant's admitted prior art teaches an MRAM having a via, wherein the level is 
at a level used to define a metal strap. The material used to define said metal strap is 
opaque (page 5 lines 1-20). 

42. It would have been obvious to one of ordinary skill in the art to form an alignment 
mark at a level of a metal strap in order that the strap, MRAM device, and underlying 
vias, and metalizations can be properly lined up. 

43. Regarding claim 12. 

44. Applicant's admitted prior art teaches the alignment recess (130) is formed 
simultaneously with the via and is fully formed by an overetch (fig 3a) (page 5 lines 15- 
30). 

45. It would have been obvious to one of ordinary, skill in the art to define the recess 
and the via at the same time to reduce the number of process steps. 

46. Regarding claim 13. 

47. Applicant's admitted prior art teaches the alignment recess (130) is defined 
subsequent to the formation of the via (fig 3a) (page 6 lines 5-20). 

48. It would have been obvious to one of ordinary skill in the art to define the via after 
the formation of the via to reduce the possibility of contamination of the via. 

Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Goodwin whose telephone number is (571)272- 
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8451. The examiner can normally be reached on Monday through Friday, 9:00am 
through 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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